Objective: The present review addresses the outcome of anorexia nervosa and whether it changed over the second half of the 20th century.
slightly better when each symptom was analyzed in isolation. The presence of other psychiatric disorders at follow-up was very common. Longer duration of follow-up and, less strongly, younger age at onset of illness were associated with better outcome. There was no convincing evidence that the outcome of anorexia nervosa improved over the second half of the last century. Several prognostic features were isolated, but there is conflicting evidence. Most clearly, vomiting, bulimia, and purgative abuse, chronicity of illness, and obsessive-compulsive personality symptoms are unfavorable prognostic features.
Conclusions:
Anorexia nervosa did not lose its relatively poor prognosis in the 20th century. Advances in etiology and treatment may improve the course of patients with anorexia nervosa in the future. Anor exia nervosa received its present name only in the late 19th century (1) . In the 20th century, critical analyses of epidemiological data showed that a true increase in the incidence and prevalence rates of anorexia nervosa over time was questionable (2, 3) . Currently, the etiology of anorexia nervosa is not fully understood, with present models emphasizing its multifactorial origin, coupled with multiple determinants and risk factors and their interactions within a developmental framework (3) .
Treatment of anorexia nervosa shifted in the second half of the 20th century from a purely medical approach that included reliance on neuroleptics in the 1950s and 1960s to a strong emphasis on individual psychotherapy (4), taking into account both a developmental and a biological framework (5) and the need for a multifaceted treatment approach (6) . Later, both behavioral and cognitive interventions were added to treatment programs (7) . In younger patients, the inclusion of family therapy has been advocated since the 1970s (3, 8) . At the end of the 20th century, medications played a role in the treatment of some patients with anorexia nervosa, but they have been rarely used as the exclusive mode of intervention (9) .
Selection criteria for the inclusion of studies in the present review were the following: 1) the study contained data on at least one of 15 outcome measures, and/or 2) the study contained data on any prognostic factor. Previous reviews of the outcome of anorexia nervosa by my associates and myself covered 45 studies (with 46 series of patients) published between 1953 and 1989 (10-56) and 23 additional follow-up studies (with 24 series of patients) published between 1981 and 1989 (57-80) . Furthermore, Fichter and Quadflieg (81) discussed 22 additional series of anorectic patients (82) (83) (84) (85) (86) (87) (88) (89) (90) (91) (92) (93) (94) (95) (96) (97) (98) (99) ; unpublished 1991 paper presented by Halmi) . In addition to these three reviews, and based on a systematic search with PUBMED, I identified an additional 27 series of patients in outcome studies published between 1993 and 1999 (100-125). Thus, a total of 119 patient outcome series on anorexia nervosa were suitable for the present analysis. A preliminary and descriptive report on 108 patient outcome series published before 1996 (126) was used as a starting point for the present analysis. In addition to the 119 outcome series, there were five studies (127) (128) (129) (130) (131) that contained only data on prognostic factors suitable for the present review.
Study Characteristics
The 119 outcome series were composed of 5,590 patients (group size: mean=47.0, SD=30.8, range=6-151). There were considerable differences among the studies in design, group size, and methods. Few studies were prospectively organized. There was only one study based exclusively on male patients (65) . Diagnostic categories changed considerably over the period of the studies, with virtually no official criteria existing at the time of the first study, to the appearance of the first research criteria, by Feighner et al. (132) , and ending with more recent criteria offered by DSM-III, DSM-III-R, DSM-IV, and ICD-10.
Because of the global descriptions of age at onset in the studies, precise age parameters could not be computed. For the present review, the following two age groups were formed: 1) patient series containing only younger adolescent patients, i.e., no older than 17 years at illness onset (N=37), and 2) series containing both younger and older patients, i.e., adolescents and adults (N=82).
Duration of follow-up was also quite difficult to compute from the original studies. Besides missing data, this problem was due to variations in the definition of the starting point or to the general practice of providing only ranges instead of precise group parameters. Similarly, data on the follow-up period, which ranged from less than 1 year to a maximum of 29 years, did not allow a more precise calculation of group parameters. Almost all groups were characterized by a marked heterogeneity regarding the duration of follow-up. Thus, the present review classified not the mean but the entire range of follow-up duration for arrangement of the studies into the following groups: 1) 20 series with follow-up after less than 4 years, 2) 45 series with follow-up from 4 to 10 years later, 3) seven series with follow-up after more than 10 years to 20 years, 4) four series with follow-up after more than 20 years, and 5) 42 series with variable follow-up periods that did not fit into the other group). Because of low frequencies, groups 3 and 4 had to be collapsed for data analysis; because of the heterogeneity of data, group 5 was excluded from the analyses on the impact of duration of follow-up. There was one study with no clear description of the length of follow-up.
There were a general lack of control conditions and a scarcity of precise information on treatment in these studies. Different treatment and psychotherapeutic approaches were used. The diversity of interventions precluded any definite evaluation of treatment effects.
Outcome Measures
The majority of outcome studies on anorexia nervosa reported crude mortality rates; a small number of studies presented standard mortality ratios. The crude mortality rates may have been slightly inflated; not all studies reported the cause of death, so causes other than the eating disorder might have led to subject death. In the surviving patients, outcome was most frequently described as one or more of the following three categories: 1) global, 2) normalization of the core symptom characteristics of anorexia nervosa, i.e., involving weight, menstruation, and eating behavior, and 3) psychiatric diagnoses other than eating disorders.
The most common scheme of global outcome classification in anorexia nervosa was the trichotomy between good, fair, and poor outcome. Although the studies varied regarding criteria, there was a general agreement that a good outcome stands for recovery from all essential clinical symptoms of anorexia nervosa, whereas a fair outcome represents improvement with some residual symptoms, and a poor outcome is synonymous with chronicity of the disorder. A substantial number of studies used the criteria of Morgan and Russell (37) , whereas other studies used more idiosyncratic definitions or did not report data for all three categories. The sum of the three categories did not necessarily round up to precisely 100%. In the present analysis, all reported data were included in calculations of the basic findings across studies. The original data that included mortality as a fourth outcome criterion in calculations of outcome percentages were adjusted into a threecategory outcome, with mortality as a separate criterion. Thus, the potential inflation of crude mortality rates and the nonreported causes of death in some studies did not affect the outcome rates in the surviving patients.
In a substantial number of studies, psychiatric diagnoses in addition to eating disorders were mentioned. However, with the wide span of the dates of publication, a certain variation of criteria in the clinical assessment of psychiatric disorders other than the eating disorders needed to be accepted. The following eight psychiatric diagnoses were extracted from the outcome studies: 1) a broad category of affective disorders, 2) other neurotic disorders, including unspecified anxiety disorders and phobias, 3) obsessivecompulsive disorders, 4) schizophrenia, 5) histrionic personality disorder, 6) unspecified personality disorders, including borderline states, 7) obsessive-compulsive personality disorder, and 8) substance abuse disorders.
Statistical Analyses
A total of 15 outcome variables were calculated in percentages that were rounded to the nearest whole. In order to take into account the large variation of group sizes, weighted percentages were calculated by weighting each reported rate with the size of the study group. With the help of SPSS (SPSS, Chicago), data for all studies were converted into individual data for performance of statistical analyses. The following variables that may have influenced outcome were used in analyses of variance (ANOVAs): 1) dropout rate, 2) duration of follow-up, 3) age at illness onset, and 4) period effects. The ANOVAs were supplemented by post hoc comparisons and calculations of effect sizes by computing the percentage of variance (sum of squares between the groups divided by the total), according to the procedure introduced by Cohen (133) . According to Cohen, 1.0%-5.9% variance is small, 6.0%-13.9% is medium, and >14.0% is large.
Results

Effects of Dropout Rates
In a large number of studies, conclusions were jeopardized by a relatively high dropout rate at follow-up. The mean dropout rate for the 105 patient series with some relevant information was 12.3% (SD=14.7, range=0-77). An analysis of dropout effects revealed an inconsistent pattern, with no clear indication that studies with high dropout rates tended to have better results because of nonparticipating patients with poor outcomes (data available on request).
Mortality and Global Outcome
Two important issues were considered. First, the sizes of the patient groups differed significantly for the various outcome measures, because not all variables were assessed in all studies. Second, for each measure, there were rather wide standard deviations with extreme ranges across the studies, so that the means reflected only a central trend.
The mean crude mortality rate was 5.0% (Table 1 ). In the surviving patients, on average, full recovery was found in only 46.9% of the patients, while 33.5% improved, and 20.8% developed a chronic course of the disorder. Outcome was slightly better for the core symptoms, with normalization of weight occurring in 59.6% of the patients, normalization of menstruation in 57.0%, and normalization of eating behavior in 46.8%. However, these slightly higher rates of normalization of the core symptoms, compared to the global outcome rating, may be largely due to the smaller total group sizes. Nevertheless, this gap remained, even after adaptation for group size (when only the studies that reported both global outcome ratings and normalization of the core symptoms were considered).
Other Psychiatric Disorders
The findings presented in Table 1 show that at follow-up a large proportion of anorectic patients suffered from additional psychiatric disorders. Frequent diagnoses at follow-up were neurotic disorders, including anxiety disorders and phobias, affective disorders, substance use disorders, obsessive-compulsive disorder (OCD), and unspecified personality disorders, including borderline states. A few studies reported a high rate of obsessivecompulsive personality disorder and a less pronounced rate of histrionic personality disorder. Schizophrenia was only rarely observed at follow-up.
Effect Variables
It was possible to control for three major factors that might have affected outcome. Their influence is reported only for mortality and the global outcome of the eating disorder in order to avoid conclusions that might be biased due to incomplete data or a markedly smaller group size for other outcome variables. Furthermore, only 61 studies that reported three global outcome categories (recovery, improvement, and chronicity) were considered for these analyses.
The first factor tested was duration of follow-up. Findings are shown in Table 2 . All four outcome parameters were significantly affected by duration of follow-up, and all four effect sizes were large. With increasing duration of follow-up, mortality rates also increased. In the surviving patients, there was a strong tendency toward recovery with increasing duration of follow-up. The rate of recovery increased, while the rates of improvement and chronicity declined. With the exception of the test on improvement rates in groups 1 and 2, all post hoc tests indicated that group differences were significant. Given the significance of the follow-up duration, this variable was controlled in two-way ANOVAs in the additional analyses on the impact of age at onset of illness and the effects of period.
When I compared the group of patients with adolescent onset and the group with a much wider age range at onset of illness, there was a significantly lower mortality rate in the group with the younger patients, as shown in Table 3 . The rates of recovery, improvement, and chronicity were more favorable in the group with the younger patients. However, in each instance, in addition to duration of follow-up, the interactions between duration of follow-up and each outcome variable were significant, as shown in Figure 1 . The interaction effects showed that the differences between the subgroups with different onsets of illness were wider or narrower or even inverted for the four outcome measures, depending on the duration of followup. A comparison of the two effect sizes, as shown in Table  3 , indicates that the effect of age at onset was stronger for mortality, whereas the effect of duration of follow-up was stronger for recovery, improvement, and chronicity.
The third effect tested was a potential period effect or time trend. The studies were divided into large groups, as follows: 1) studies from 1950 to 1979, 2) studies from 1980 to 1989, and 3) studies from 1990 to 1999. Mortality showed a complex pattern associated with time trends (Table 4) . It was absent both for very short and very extended study courses in the early studies (with only one study each), from 1950 through 1979, whereas it increased linearly in the studies from 1980 to 1989 and from 1990 to 1999, with the highest rate for the most extended studies reported for 1980-1989. There were few differences between the studies for 1980-1989 and the studies for 1990-1999 on the other outcome measures-recovery, improvement, and chronicity-whereas the studies from 1950 to 1979 primarily stood out because of high recovery rates and low rates of improvement and chronicity during short-term courses (<4 years) (Figure 2 ). For all four outcome measures, the effect sizes for duration of follow-up were markedly stronger than for time period. 
Prognostic Factors
Knowledge of the identified prognostic factors for anorexia nervosa is summarized in Table 5 . First, the findings were considerably heterogeneous for the majority of the prognostic factors. Most clearly, this interpretation applies to the ambiguous findings regarding age at onset of illness. Furthermore, most studies indicated that a short duration of symptoms before treatment resulted in a favorable outcome. The impact of the duration of inpatient treatment is unclear because of ambiguous findings across the outcome studies. Similarly, no definite conclusions could be drawn as to whether greater weight loss at presentation had long-term effects on outcome.
Although hyperactivity and dieting as weight-reduction measures did not have any prognostic significance, it is quite clear that vomiting, bulimia, and purgative abuse imply an unfavorable prognosis. A few studies also showed that premorbid developmental and clinical abnormalities, including eating disorders during childhood, carry the risk for a poor outcome of anorexia nervosa. In contrast, a good parent-child relationship may protect the patient from a poor outcome.
In addition, the data clearly show that chronicity leads to poor outcome, a finding that implies that there are cases of anorexia nervosa in which treatment is refractory. A substantial number of studies provided evidence that the features of histrionic personality disorder indicate a favorable outcome. In contrast to comorbid OCD, which has no effect on outcome (118), the features of coexisting obsessive-compulsive personality or compulsivity add to chronicity. Finally, no definite conclusions can be drawn from the outcome studies as to the relevance of socioeconomic status.
Discussion
Besides use of a more extended database than in previous reviews, the present review on the outcome of anorexia nervosa is the first to my knowledge that was not confined to descriptive statistics only. For the first time an attempt was made to analyze trends by use of inferential statistics in order to isolate factors that might have influenced the course of anorexia nervosa in the last century. Findings based on this large group of 5,590 patients contained in a large number of studies indicate that despite wide variations of all outcome parameters across studies, anorexia nervosa remains a mental illness with a serious course and outcome in many of the affected individuals. This conclusion is based on various parameters analyzed in the present review.
First, crude mortality rates were high and increased significantly with length of follow-up. Even stronger evidence comes from a series of studies that calculated standard mortality rates. A review of the standard mortality rate in 10 cohort studies (134) found standard mortality rates between 1.36 and 17.80, indicating a slight to an almost 18-fold increase in mortality in patients with anorexia nervosa, with a maximal standard mortality rate of 30 for female patients in the first year after presentation and a statistically significant increase for up to 15 years after presentation. The data suggest that there are more deaths from suicide and other and unknown causes and fewer deaths related to the eating disorder than have been previously reported.
Second, less than a half of the patients, or exactly 46%, fully recovered from anorexia nervosa, whereas a third improved with only partial or residual features of anorexia nervosa, and 20% remained chronically ill over the long term. This relatively poor global outcome is slightly obscured if one looks in isolation at the better outcome of the core symptoms of weight restoration (60%) and normalization of both menstruation (57%) and eating behavior (47%).
A third outcome indicator of the seriousness of the course of anorexia nervosa-namely, other psychiatric disorders-shows that exactly one-quarter of the anorexia nervosa patients had anxiety disorders and one-quarter had affective disorders. Substance use disorders, OCD, and obsessive-compulsive personality disorder were very common diagnoses at outcome. Furthermore, there was evidence that some of these comorbidities-that is, depression, anxiety disorder, phobias, and personality disorders-served as risk factors contributing to a less favorable outcome of anorexia nervosa (78, 94, 105, 106) . However, so far, little is known about the comorbidity of these various psychiatric disorders among each other, their true coexistence with anorexia nervosa, and the sequential patterns across time. The two parameters of global outcome and other psychiatric disorders overlap greatly, so that at follow-up, more than 50% of the anorexia nervosa patients showed either a complete or a partial eating disorder in combination with another psychiatric disorder or another 
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psychiatric disorder without an eating disorder. However, an exact figure could not be obtained from the present data set.
There are two main factors mitigating the problematic outcome of anorexia nervosa, namely, duration of followup and age at onset of the disorder. In contrast to the strong effect of the increasing crude mortality rate, the global outcome in the surviving patients clearly improves with increasing duration of follow-up. The data indicate with strong effect sizes that with increasing duration of follow-up, the illness course improved linearly if the patient survived. Thus, it is recommended that clinicians follow up with patients for extended periods.
Onset of the disorder during adolescence was associated with a lower mortality rate and a strong effect size that was clearly more important than the duration of follow-up. This finding simply reflects the probabilistic event that more deaths are to be expected with increasing age. Although the other three general outcome measures were affected by age at onset, indicating that younger age at onset was associated with better outcome, the duration of follow-up was a more influential factor. However, two limitations of the analyses have to be taken into consideration. First, the group with variable age at onset was not the most suitable contrast to the group with adolescent onset because of the wide variation in age. A group of patients with adult onset only would be more appropriate for comparison. However, such a contrasting group was not available for study. Second, it must also be kept in mind that onset of anorexia nervosa before puberty has a very poor outcome (135) .
Trends over five decades of outcome research are less clear. The early studies, from 1950 to 1979, provided evidence for lower mortality during long-term follow-up (>10 years) and higher recovery rates with short-term follow-up (<4 years). However, these findings must be accepted with caution. First, the mortality figures for long-term followup from 1950 to 1979 were based on one study, whereas the reductions in mortality at long-term follow-up for 1980-1989 and 1990-1999 were based on two and five studies, respectively. Second, there was a lack of a common definition for the three global outcome measures in the early studies, whereas those from 1980-1989 and 1990-1999 predominantly refer to the criteria of Morgan and Russell (37) , which were introduced in 1975. Accordingly, the reliability of outcome measurement in the early studies may be questionable. With these caveats and the relatively small effect sizes in mind, there was only limited evidence that the outcome of anorexia nervosa has improved significantly across these five decades.
Research on the outcome of anorexia nervosa has also analyzed a large list of prognostic factors and produced both conflicting and clear evidence of their significance. There is clear and almost unanimous evidence from a sizable number of studies that vomiting, bulimia and purgative abuse, chronicity, and features of obsessive-compulsive personality represent unfavorable prognostic factors, whereas hysterical personality features represent the only favorable prognostic factors that have not been documented with conflicting evidence. The favorable functions of many other prognostic factors are obscured by the fact that besides some positive evidence, there are also a sizable number of studies that found these factors to be of no significance. These factors include early age at onset, short duration of symptoms before treatment, short duration of inpatient treatment, good parent-child relationship, and high socioeconomic status. Similarly, there was no clear evidence that major weight loss and premorbid abnormalities serve as unfavorable factors. Both the variability in findings on prognostic factors and the likely nature of the data preclude any delineation of rules as to individual prognosis in a patient suffering from anorexia nervosa.
So far, one of the major questions of developmental psychopathology as to the continuity and discontinuity of psychiatric disorder has received little attention in studies on the course of anorexia nervosa. Most of the studies have concentrated on outcome, leaving aside the process of course. Study of the latter requires prospective designs that have emerged only in the recent past. Some of these more recent studies have analyzed time trends of certain features of anorexia nervosa based on the survival-analysis model (116, 131, 136) . Finally, the descriptive nature of data on treatment, the lack of rigorous evaluation of interventions in the majority of outcome studies, and the scarcity of randomized intervention studies with sufficient evaluation of outcome do not allow any definite statement as to the role and function of treatment for long-term course. 
